A comparison of microscope slide substrates for use in transfected cell microarrays.
Transfected cell microarrays, arrays of mammalian cells expressing defined genes, offer enormous potential for the development of high-throughput cell-based detection technologies to monitor the presence of biological agents or environmental toxicants. The signals generated from these arrays are intimately linked to the efficiency of DNA uptake by the cells located on the micrometer-sized spots. However, quantitative analysis of the transfection efficiency on cellular microarrays has been limited. Further, little regard has been given to the role of the substrate in influencing the transfection efficiency of mammalian cells on transfected microarrays. In this report, we have quantified the transfection efficiency of mammalian cells on different microscope slide substrates. Using commercially available microscope slides bearing substrates that mediate cellular attachment (polystyrene, 3-aminopropylsilane, and poly-L-lysine), we have demonstrated the role of substrate hydrophobicity in determining the resulting spot size and the local DNA concentration when plasmid DNA is dispensed in a printing buffer containing gelatin and sucrose using a noncontact microarray printer. The mean spot diameter varied inversely with the substrate water contact angle (r2 = 0.970). Further, the relative local plasmid DNA concentration was a function of the mean spot diameter. The deposition of Rhodamine Red-labeled plasmid DNA revealed that, across all substrates, the average fluorescence signal within the spots varied inversely with the mean spot diameter (r2 = 0.976). The transfection efficiency of HEK 293T/17 cells varied in accord with the mean spot diameter, demonstrating that the uptake of DNA was a function of the local DNA concentration on each substrate.